Kinetic analysis of mouse retinal dehydrogenase type-2 (RALDH2) for retinal substrates.
Retinal dehydrogenase (RALDH) isozymes catalyze the terminal oxidation of retinol into retinoic acid (RA) that is essential for embryogenesis and tissue differentiation. To understand the role of mouse type 2 RALDH in synthesizing the ligands (all-trans and 9-cis RA) needed to bind and activate nuclear RA receptors, we determined the detailed kinetic properties of RALDH2 for various retinal substrates. Purified recombinant RALDH2 showed a pH optimum of 9.0 for all-trans retinal oxidation. The activity of the enzyme was lower at 37 degrees C compared to 25 degrees C. The efficiency of conversion of all-trans retinal to RA was 2- and 5-fold higher than 13-cis and 9-cis retinal, respectively. The K(m) for all-trans and 13-cis retinal were similar (0.66 and 0.62 microM, respectively). However, the K(m) of RALDH2 for 9-cis retinal substrate (2.25 microM) was 3-fold higher compared to all-trans and 13-cis retinal substrates. Among several reagents tested for their ability to either inhibit or activate RALDH2, citral and para-hydroxymercuribenzoic acid (p-HMB) inhibited and MgCl(2) activated the reaction. Comparison of the kinetic properties of RALDH2 for retinal substrates and its activity towards various reagents with those of previously reported rat kidney RALDH1 and human liver aldehyde dehydrogenase-1 showed distinct differences. Since RALDH2 has low K(m) and high catalytic efficiency for all-trans retinal, it may likely be involved in the production of all-trans RA in vivo.